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(54) METHOD FOR ELECTRICALLY CHARGING/DISCHARGING NON-AQUEOUS 
SECONDARY BATTERY 

(57)Abstract: 

PURPOSE: To improve battery voltage, electric discharging capacity, and electric discharging 
cycle lifetime by carrying out electric discharging down to 0.5-1. 5V which is smaller than an 
electric charging completion voltage, followed by electric charging, in an electric 
charging/ discharging cycle. 

CONSTITUTION: Two or more kinds of transition metal compounds are mixed at predetermined 
ratios, thus synthesizing transition metal oxide before insertion of a lithium ion. Otherwise, one 
or two or more kinds of transition metal compounds are mixed with a lithium compound at a 
molar ratio of 3.1 or less, thereby synthesizing transition metal oxide. The transition metal 
includes at least one kind of Ti, V, Mn, Co, Ni, Fe, Cr, Nb and Mo. One kind of the above 
transition materials is used as a negative electrode active material, where an electric charging 
completion voltage is set to 3.5-4V. Electric charging is carried out after electric discharging up 
to 0.5-1 .5V in an electric charging/discharging cycle. Such transition metal oxide that the basic 
structure of crystal of a precursor is changed is used, and thereafter, the basic structure is not 
changed. An X-ray diffraction pattern is changed by insertion of a lithium ion, and then, it 
cannot be changed with repeated electric charging/discharging. 
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lc <t -a TffigtcRjrr s c £:#T-£5o 

[0 0 3 3] *^<D^^7K-^flI?|fiti, 7e6fc«-tf--Y£>l/ 

o. 5~i. 5vs-ea«?n«^ c© 

5o 40 

( 1 ) &m-f%tttnm±nm<D$£w* 1 . 5 v«±, 

3. 0VWT£BB£U ftWfliKO. 5-1. 5 VST 

flEIfrlM 9 5BLfc», 0. 5-1. 5 

V g TSJ* Ltfeii>„ tf-r * / Wc # 3 « 

Jfi£Bi5T*%JiiLT\ ^-r^;b2 OHUXftyc 1 IslgS 
U:0. 5-1. 5V$fSlt^M?>An5Ci 

(2) mm-?zi&nm±mi£<D®im*Q. sv«±, 50 



1. 5 V*flSKga£-f S^ffio ±f2O0. 5-1. 5 V 
STOjK«»Ci3f»T{i^ 0. 7-1. 5VSTO»lijy 
!?SL<. 0. 8-1. 4 VS-T©jft*ff!m«:#3:L 
l\ fiHM*Jt«EE#0. 5VJ:&&ffi^«£(iMtt« 
OliJBOJSn^feD, 5 V * D fcHftMfr&tt-tj- 
i'^/l/ttoaHfcfcSISjBcU L< 

[0 0 3 4] TEtt^lhmEi: LTI4, 3 V«<DlM!l«BE 
^fg^TSJ:? 3. 5-4. 7 V©S@Btf$?g:L<, 
3. 7-4. 5 Vtf£e>lC#3;L<, 3. 8-4. 4V 
ft^ tcjjf $ Ll\ 3 . 5 V J; 0 tfil^tttjfiflEA' 

[0 0 3 5] *^OMSttK$^»^<DinC^jE 
«Mk^«OiB'&W*j|ftj5W 5 c i tc «t K> ZCbtf 

[0 0 3 6] #58HJlTM£ffl-f 3 C £tfT'i*3&?g;L^y 

?-^A{b-&%i:LTf±, SHkU^A, TkgHbU^ 
A, JKBJ'J^A, fiBH?y?-*A, flSBfU^SA. ffiflft 
IgU^A, ««jU^-^A, eg«5»y*-r>A, 
U^A, SSffiJRS'J^A, ^aj->7>S!'J^-i7A, 
JUStU^A, HH&'J^A, IS'J^L, 
U^A. ?LSE'J^A. jB51tU^->A, 
U^r>A. h ■;7;l/*o*£>;*.;U*>'&'J^A. EH 
I* 5 A, ^IWJf^, mtvp* 
A, ^bU^^A. ^kU^^A, ^{k'J^^A^tf 

[0 0 3 7] *^T'fiEffl-rSili:^Tt*»SLvSl 

&4kMfc&9B£\,Tii. t i O2 > mymvj-VL,.. 

Wm^Z-hTy^-^U, VOd (d = 2 — 

2. 5 d = 2. 5cD{b^%ItiE^k^-f v'^A) , V 
Od <DV*VMt-£WB. TWWt/^^A, 

^T^^e^^A, 3i-;bh^^-^>^7>^nr>A. tr 
n/^^>^7>^->A, ^yBSt^/^^A, * 
^fHigfb'^^A, EHttlfk^^^^A, ^DAl'J 

PA7-lrf-;l/7-trh-f-h, MnO2.Mn2O3.7ic 

BE{kv>^>, mm^y^'y, mm^yfiy, mm^y 
•fiy, mm^y^yrye—^L^ wmm^yfiy, m 
m^ytfy, &?m.-?yi3y, &mm-*yfiy, iAftje 
mrzyfiy, f-tt/Tzm^yfJy. vm^yfiy. m 
mvyfiy, W&vyfiy* ?3-ym^yfiy, 
yisy, m^M-?yfiy, xf-TVym^yfJy, Mt 
v>77>, mc*y)5y, mt^y-fty, mt~?yis 
y, v>**>7-b^;i/7-fe h±~ K SS<k£^ (2, 3 

«) , Hrtititv 7KHft« (2, 3D, mm. 
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(2, 3» , mm (2, 3» , mt®. (2,3 
to . mm® (2, 3TO , mm®7ye-^L. (2, 

3TO , mW$k (2, 3» (2, 3TO , 

Wm® (2, 3« , *iy«a 

(2, 3TO , Zx-ymWiTy^-VL. (2, 3TO „ 

mm. (2. 3 to, mm.Ty*:-+>K (2,3 
to , 

[0038] CoO« C02 03, C03 04 , LiC 
'WK Hlifca'WK 3£8H|3/^U 10 

k m&mm="Wh, 3-**y7ym^>wv, mm^ 
w k vma/wh* mt^'Vih, fflfbn/^b, 

^ (ffltLT, mm. mm. mam* ^yjy 
m. mm. mm, mm. &m. urn, rib , auk-* 

zKKfk-vJr^ ftl-v^/V, 
yyl/, «Mn-y*Jl/, «r 7 y;K »fk-v*/l>» « 
fk^-yy/W *fb-v^r/W Rfb-v^r^ *8E--y^ 

itm (k 2 to , *BMk»i, BtKMx msa* m 20 
a, ^kffl, fflfkffl, ttMbr^t-^iJi, mm. & 
itm. mmm. mmm. mmm. <*.ajn& 
{b-^7, E*g<b-*?\ E8ttk-*7\ -HMkx* 
7. -gtfb-*7, HgHb-*^ Eiwk-*r, TO 

7u#*yh\ r*77h*S/H, -* 71ft 'J?-* A, 
Mo O3 , Mo Oz » L i M o 2 04 , KSfkt'J 7-r 

tUT^KT^ritfA, t'J7f>»'J« 
A. *'jrH*t7y*-!>i, SJfb^V^x^T-b^ 

yi/T-feh^— K WO2 , WO3 % Jy^xf^ £ 30 
^T.-r^Ty^x^A, ^>^KSi7>^-^ 

[0 0 3 9] *5BWT?iSWr*cfcfl«-e**Wfc:»SL 
^l^Hb^tlTtt, T i O2 > TO^*-^7 
^A, VOd (d = 2~2. 5) , VOd cD'J^ 
•>Afk^*B, **/^^>g?7>^x<i7A, MnOa , 

Mn! 03 „ Tkmitvytiy. mm^yfiy. mm-^y 
tfy, mm^yayry^-^L^ mm^yisy. mm 
•?y#y, ?x.ym-?y*'y, mit® (2, 3TO , eg 
=.m<t&. ?mit® (2, 3TO , (2, 3 40 

TO , ^x>^ (2, 3TO , ^x^tttt7>t^i^ 

a (2, -3ffi) , mm®. (2, 3{ffi) , mm®ry^=. 

^L, (2, 3TO s CoCK C02 O3 , Cos Ch , 

l i c o 02 v K»3^n/h, aastttf«3>vuK 7j< 

■Wka'WK «16=Wk IHIamF, Wtit-v 
>r>l>. imit-y^rjl. JSStt«lS-'> 

fkja a. 2«i) , TKiKtm. mm. ^xysw, m 

oOj> M0O2 , L 1M02 04 , WO2 , WO3 * 
HfSCttfff^ so 
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[0040] *$£WT°Qzm-rzz£&r*%%mciif£L 
{bD9^A, 7j<SHbU^A, stay*-* a, B»y^ 

^AtVOd (d = 2~2. 5) , VOd <DVJ-^L.\t 
-&fe> ^^^•f^yymTyt— ^A, Mn02 , Mn 2 

03 , *»bv^>, Kftv^^f^ 

m\t$k (2, 3» , ESHBKktt, 7j<^fb^ (2, 3 

ffi) mft (2, 3D . *x.ymm (2, 3» , ^ 
i^^^t-^A (2, 3fiE) . mmm. (2, 3 
ffi) > mmwcfy^—^ l. (2, 3 to > coo. Co 
2 03 , c 03 o 4> l i c o 02 , mm=uwv. s 

^37^;bh, SSjfk--y^k 7jcSMk-v^;K Rlft-v 

ttaie«tt-v^k Mx«vy;K mm-?* 
)i, mm~y j r)i. Mo 03 , M0O2 , l i M02 o 

4 , wos ^fsch^ts. 

[0 0 4 i ] y^^A{k-&i4i j f»&sfk'&%iof&tc, 

-figlC, C a*+ <D£?\C'<f*yfcm&*mtb2><t&fa. 

->>i7A, Jjc^fb^/^^A, BiEBg^^^A, ffimtJJl 

rt/->?A, »»A A) feSfti, P, B. S i^r 
^tri5^IN B BK^9J (0iJtlf.' P 2 O5 , L i 3 P 

04 , H3 BOs , S i 02 HZ) ti^LTMLT 
t»av\ tTc, Na, K, MgHZ<D7JV^}V^m^^ 
ZstSXtf/XttttS n, A 1 , Ga> Ge> Ce> I 

n, b iftir«wb^* (fifOAtf, znetvomtt 

TtSi\ 4*»"et>, R^*;l/->'i'Afe?)i^i:P2 Os 

SnSl-^, 0. 2~ 1 0«;l/%##$Lb\i 
[0 0 4 2] ^WTfffl^SiEffiflSWJl^&fiiimKS 

tf. (ia^5 0%fiS) iLTO. 0 3- 

5 0 /i m^Jlf S LV^o m^oiK^-fXfc-rsicii, ^ 

So 

[0 0 4 3] '±Ett#SnT»Sttfcft£tt©«;&¥3£ 
ti, lti«^77X7 (I CP) 5BJt» 

[0 0 4 4] iiecQ^tcLTftetl^ *^T-ffl^ 
'J^^A^K^U^^A^^ifo^SftSS 



(8) 
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ft«l^ci>^7A£J5£ffiaiLaWL^re&5o 

[0045] *mi<Dfi.mEfofitnK.Qmvi£Zttm 

tLXit. VWb&M, U?-7A££ (A U A 1- 
M n (*fflf#f*!fi 4, 820, 5 9 9^) , Al-Mg 

cmmm 57-98977 , a 1 - s n mm 

BS 6 3 — 6 7 4 2^*8) , A 1 - I ru Al-Cd 

1 - 1 4 4 5 7 3*4^H) ft ^9 Af'* 
>S fc tt U A&JS*®® • SSim T* $ 3 ffiAKXKft: 
(#J*J±\ &mm 58-20986 4^$g, f$F*fl 
BS 6 1 - 2 1 4 4 1 7 *4ML »MBB 62-88269 
•S§^?8, 1* BflBS 6 2-2 1 6 1 7 0 ^4^8, 4$6flB3 6 3 
- 1 3 2 8 2 ^IflBS 63-24555 ^4>?S. 

^FM8S 6 3- 1 2 1 2 4 7 <§£*SL ftfflBa 63-121 
2 5 7^i*?fi, #MB6 3 - 1 5 5 5 6 8^4>fg, KM 
HS63-276873 ftHflBB 6 3-3 1 4 8 2 

1 *§i«H, Mr H¥ 1 -2 0 4 3 6 1 #^ffi, q$HPF 1 - 

2 2 1 8 5 9 ^'jm* WRIT 1 -2 7 4 3 6 0^$Bft 
if) ««fetf&n«o ±fEl>?-7A£B J $»U^7A"g-£fiD 
ifflS^ U^7A^*>*l|^T*JfA£-fe?-3fci6 

ft? • «TtiiSJC*jpJffl-r«fcOT?li*V\ 

[oo4 6] a, mnm j pi&mM j P7 4 
ntf<Ri-pfc«fcu\ sur, ^^mia (MttRgK wra* 

&\ ±#yS& v fti:) , Aim 7 

JS (SB, -7-y;K 7/1/5-9 A, fg (#MBS6 3-1 
4 8 5 5 4*§^$B) ftif) «h &JS««ta&5Wistfy 7 
xx U^t&Sf* CN^BS 5 9-2 0 9 7 1 ^$8) % if 

<tc#3:H/\, *<DJSiJllB«x IfKPg^nftV^ l 
~5 0li%WSL<, t^tc 2 — 3 0 L 

v\ 2~i 5nm%t>micw%L 

[0 0 4 7] jfiHBWfcLTtt, MRreSttttSK 

=r aws a # y v-^-a $ ft t± c n e. 

A,, .-KU e-;V7;bn— # ;l/ ^/Mrvl/ a - 
X, tKo**>yni;/Mi;l/D-7, S£-tr;l/a— 
^7-fe^-b/VP-X, # 'J \£—)liruV f-\ ;Kytfx 
/1/hfuU K>, il^Uf h77;^DXfUx #y#{b 
If - *'JifbX #y7ufc?U>, x^Uy 
-7nk! b>-^i>?-*ij7- (EPDM) . XiV 
*^ftEPDM, X^b>7£->"x>rfA, jHU^J? 
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fctf-etSo $/c, 5 a^ka?*-* 

vm-biOJ:? ft {fr&«D *SBta LT^fDWfgS^ 

ICffi^Sttft^tf, 1~5 011%W$L<, 13IC2 
~3 0M%tf$?l;U\ 7-^-tt, 

nftV\bV 0-3 0 Lv\ 
[0 0 4 8] jgflgJ:. ^cDr§j®»crg 

ft?-T^'Jf-7A^ (T^yt'j^A*^^ £fr 

-K x^byA-rf;*-K 7*^b>*-**-K 
S>*77b*-ai«*— K 5>x77l/fc— K y-7 
*-a5*hX ^BW^yl/, RS?**-/k 1. 2-5** 
h+i/x^x f h7tKn77^ h7 
20 tKD77X ^^^-;l/X;l/*^->H, l, 3-v 5 ^ 

V7>, 7-th-h'JyW -hn^^v, x^^y^* 
v-TA. 'J>ihiJxXf;l/ afHffl6 0-2 3 9 7 3 
, h 'J h + ^ > MBS 6 1-4170 

. *J**v3ymmw mmms 2-1 577 

1 ^l>fS, 62-22372 ^^flBS 6 2 

- 1 o 8 4 7 4^ig) , x;vt^y mmm6 2 - 3 

1 9 5 9 ^4^8) , 3-^^-2-^J-+-9-yj->V> 
m MBS 6 2- 4 4 9 6 1 ^IS) , 7"Dtfl/>*-t; 
30 3-— bg§3ift CttMBS 62-290069 *§4>$fi, |S| 6 
2-2 9 0 0 7 l#4>ffi) , Th7tKD77>S§I{t 
(WMW 63-32872 *§4>$B) , x^/l/X— x/U 
(WIBia6 3-6 2 1 6 6^i>fS) , 1, 3-7"d;-5> 
h > mmss 6 3- 1 0 2 1 7 3 ^4>$S) ft if <D# 

m-rzvrvi^mvtittykLTte, mz.it* c 1 o 

t ■ , BFi ■ , PFe ■ 4 CFs SOi ■ 4 CFi C 
Oa ■ , AsFr - , SbFi ■ , (C Fa S Oz ) 2 

40 n - , b 10 c 1 10 2 - mmm 57-74974^ 

(1, 2-^h->x^» ! ciot - m 

r W 1BS 5 7 - 7 4 9 7 7 ^$S) . ffittffiB&ttA/l/^^K 

(WfMBS 6 0-4 1 7 7 3 ^4>$S) , A 1 C 1 4 
■» C1-, Br-, I " mmBS 60-247265 

, t?nu#^>it&&a<bT-*> mmw6 1 
- 1 6 5 9 5 m<Ltm~) , ra7i-M7^^y 

F^flBS 6 1 - 2 1 4 3 7 6^4«B) a C btfT-*, 

50 h*5/x*>ftj:tf/a6av>»t4s; 
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mm*? 7-1 2 2 2 9 8 

16 



^A£>~ h<Dm&miCL i CF 3 S0 3 , Li 
C I 04 , L i B F 4 *3«fctf/a&a^li LiPFs 
tya»M> S6»cfix^-u^*-#*- F, j>x*7l/* 
K aK*— h©S-&«teL i CF 

3 SOs , L i- C 1 04 , L i B F 4 *5j:lf/&£> V^te 
LiPFs *<StSWMnt)W $ IA\ 

coo4 9] cn6«»K%*?fiF»3t£:aiip-r5*tt, 

hfeSV^ix^b^*-^*- 1 , 2-S^ h^v' 

x£ ^fe±t>Vfe*V^±^x^*-^^— 

CDmS. 0. 4/0. 6~0. 6/0. 4 (1, 2-5? 

F ^ v'X £ y i; S/x^-;b* F ^i^ffl f « fc £ 

Oii'&Jt^fiO. 4/0. 6 — 0. 6/0. 4) ?bW£ 

[0050] wmffioffitc^oa^HftuJBKt, 

5ai6nTt^So Wt, Lis N, LI I, Lis N 
12. Li3 N-Lil-LiOH, L i S i 0< « L 
i S i Oi — Li I— Li OH 4 9-8 1 89 

9 ^§i>?g) ,xLi3P04-(l-x)Li4 SiO 

4 (ttMHS5 9-6 0 8 6 6*fi>8D , Liz S i Ss 

mvm 60-501731 *§^$g) , mtv xt&to 

Off MBS 6 2-8 2 6 6 5^$H) KftfmMX'&Zo 
'[0 0 5 1] fiift«»it'li, #iJx?U>m 
-Y KRSH*A«SI»<*:*«tr^ 'J v- Cft^BB 6 3-1 so 

3544 m'&m . tfv7v\£]s>***)-<< b-mww 

# U (4$MI8 62-254302 ^$EL #MHS 6 

2- 254303 *§^$g, ftftlg 6 3- 1 9 3 9 5 4f 

j&tmmwR&m wmmm^ 4 , 792. 504, 

^Blffl^S^ 4 . 8 3 0, 9 3 9, #MBS 6 2-2 2 3 
7 5 Wf P*TO 62-22376 ^$B, MHB 6 

3- 2 2 3 7 5 ^$B> iff MSB 6 3-2 2 7 7 6^ 

-9511 7#^$B) , 'Jvlxxf^^ 40 
U v- (ff MRS 61-256573 ^$B) . IN^n F 

h^b^s^ 4 . 822, 7o§, Kmmtmn 4 . 83 

0 , 9 3 9f, ftMH 63-239779 4§&fH, <ftjP 

¥ 2 - 3 0 3 1 8 mm. 2-7853 

mmizmQ?2>fi&t>$>z> mmm 62-278774 

o#mbb 6 0 - 1 7 6 8 m^m) feaenr^s. 

co 0 5 2] -t^u— ^-tLTti. ^trft^r^-^jaa so 



* u x^ u > & h < e> nrc s/— f waftj avtn^ 
v^nsiEH^fflvenso 0»J*.(f, 0. oi~iO(i 

CO 0 5 3] $fc, ft**7&»W$tt*&a"rSBW 

U (&tm 49-108525 *§^$B) . hUxf 
;V7*X77-fh (1$|Jf|ia4 7-4 3 7 6tlHi) , F 

ux^y-;i/7 5> mmrns 2-72425^ 

SO „ JRttx— PBB 5 7- 1 5 2 6 8 4-5fi> 
W.) * xfU^7 5> (1$MW5 8-8 7 7 7 7^ 
W , n-^^A (#^BS5 8-8 7 7 7 8^ 
ffi) > 'N** 'J h U 7 5 F* (KM« 5 8-8 7 7 7 
9^$fi) , xFa-v>-tf:/S§2Ste (^BS5 8-2 1 

4 2 8 1 ^i>fg) » V&ffim 5 9-8 2 8 0 

90 > W 5 >%m mWW 5 9-6 8 1 8 4ffi 
W . N-B8W-*tf*/'J5V>£N . N' -H«S>f = 
^•'J >V > (^MBS 59-1 54778 ^18) . X^ 

u>y y =i— yi/^T^ypx— =r)V mmm 59-20 

5 1 6 7^$S) , mra^T^^-^A^ (#MBS6 0 
-3 0 0 6 5^$B) , #yx^b>^y 

BS6 0-4 1 7 7 3^«) , (Wlfflig 6 0 - 

7 9 6 7 7). 2-^ F + v'X^y-zl/ (WfMIS60- 

8 9 0 7 5 *§^$S) , A 1 C 1 3 (4$MB3 6 1-884 

(^FjflHS6 1-16 16 7 3W£m , F Uxfb>* 
^*;l/75 F' C^MBS 6 1 - 2 0 8 7 5 8^^) , F 
y 7^l/*;l/*^7 -C > (tf M« 6 2-8 0 9 7 6§l v 
$B) , *yl/^y> (^^BS6 2-8 0 9 7 7^$S) , 
*;Vt*x;H^j|^7 y -;Wt«« (^P«1Ba 6 2-86 

6 7 3^18), 1 2-^^'>>-4C»ct5^:^^'i'> 
X— x;bS (7^C 9 Jf})l>\s\* i— (Physical Review ) 
B. 42 6 4 2 41 ( 1 9 9 0^) ) , 

y >v ^ f y 7 ^ f i: 4 -7ji3-)i' : e)i>& y > 

2-2 1 7 5 7 5^fS) , -«C0H^7 
5 > ORrMHB 62-217578 ^i^$B) % ^-T ;1/ 
MB 62-28758 0^$g) , E3»*X*x^Affi 
(#gflBS6 3- 1 2 1 2 6 8^fg) , Hf&X/l/*x<? 
(1$HBS6 3- 1 2 1 2 6 9^$S) r^Z^mf^ 

[0 0 5 4] «»«*^«tt»C-r«lftAK:^ND 

«»?St^*-&SC fc^T?** (^894 8-3 6, 6 

32) „ zrc. m^&mcmvttthrcitzrztbicnmm 
\cmmfix*^$ia:z> n z osmws 9-13 
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4 5 6 7 #4«H) „ 

[0055] XS*&S0£tfjk:fimtt&.&^ 
»SfeK>J v— hn^^y (^eg 4 8-3 6 6 3 

3 . C^MBS 5 7- 1 2 4 8 7 0§ii 

[0 0 5 6] £fc, iEteS«lJlO«iB*3EJl-*-*ci:W 

DM (WpMBH 55-163779 ^fB) Lfc*5 , * 
Is- HtMTim («PBBBB5 5- 1 6 3 7 8 0^ 
18) , SUtttSfiJ'? 08 MBS 58-163188 

[W159-1427 4^£») , ^'Jlfb>m 
sf Kfc if (WgflBa6 0-9 7 5 6 1 *t&$8) JC* *) jfflS! 

VT-t?'U^m*mi}2> (WMIB5 8- 1 1 1 2 7 64* 
IS) ) , ««t*tt L i C 1 (WBBBS 5 8- 1 4 2 7 7 1 

[0 0 5 7] tlgftlOllfti: LT«\ HWtetlfc 

7/1/ 5 a, jfttf&sts&HoffiK, §PH»Xx>U7.SI 
O^^ld --y^r/l/, ^^^S^i/^iSS^Sail 

^•a-rctcD) , a i -c d^4^tfffli>6ns. en 
Mi^Wo wicmesttai/^ i~5 

[0 0 5 8] WftOJPtttta.d'^, f-K > 

If, g/'i-^D-zl/g, ^bnn-i^ 

^b"7r£, M-ji, xV yyfe&rJx^-C-Xji^it* 

-^3>aWSLV\ IfliB, 0. l~10 0m/# 
OiiST'^tl5CtAW$Ll\ COBS*, ^gijQrg 



^¥7- 1 2 2 2 9 8 



t?j*4&6>n«^ &*pjb©j3#h:, K5>rafi!)ffi»sn 

fettJIBT, 1 -2 0 0 0/; m#tf lcfc?i; Lv\ 
[0 0 5 9] ^ U h h ©IgfliXfiJJJfofcfrffi t L 

So #ic, sua, xffi,- **msu a^nts, 

V\ 8 0-3 5 0 °C<DSEH^»^ L < , 1 0 

0-2 5 0°CcD|eH*W$LI\ ^yHMit. W.tik±W? 
10 2 0 0 0 p p mWTtf»$'L < , JEM-Sffl, 

nmnviz^n^fts oop pm^-Rc-r sc^tf^-i' 

l»\ :/UXJEtt, #fclE£SnfcV'»*<, 0. 2-3 t/ 
cm 2 tf»SU\ rtl'^'-T'L'XiiQT'UXjgfi 
if, 0. l~5 0m/^»SU\ :/UXrggtf, M 

- ?s~ 2 o o taws n,\, 

[0 0 6 0]i^lJ->-Ki, #^fc»3, ^ofcOLT 
20 mic^AL, te'4:3/-h*««WlcSB|JlU «»fB[*ii 

^o WAur, j&wm±m^tvx. ta-x 
^fijffl-rscii:^T'#So $fc, jtm^tc^w^iist 

t5. t^iJ^tf, ft, ^PA, ^eur 

[0 0 6 1] 

[0 0 6 2] ^ffifi?ijl 

.&Kflftffc«gll«Gg«BH (a) - (c) ^^L/co 

(a) Liz C 03 , Co 0&r>*V 2 Os *ig"&L, ffi 

7 5 o °ct* 1 8 mmm&L 

(b) CoOStfV; Os *ig-&U 8 0 0°C 
T' 1 2 I^IIBttiSft. S 6 IC C (Dtmmc L i 2 C Os s 
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(54) NONAQUEOUS ELECTROLYTE SOLUTION SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an inexpensive nonaqueous electrolyte solution 
secondary battery having an excellent cycled characteristic, especially a cycle characteristic at 
a high temperature. 

SOLUTION: This nonaqueous electrolyte solution secondary battery equipped with a positive 
electrode formed by binding lithium manganese composite oxides with a positive electrode 
binding agent by using the lithium manganese composite oxides as positive electrode active 
material, and a negative electrode formed by binding carbon material with a negative electrode 
binding agent by using the carbon material capable of storing and discharging lithium as a 
negative electrode active material, is so composed that the lithium manganese composite oxide 
has a spinel structure and is expressed by the formula, Li1+xMn2~n04 (x>0), and that at least 
either of the positive electrode binding agent and the negative electrode binding agent is 
composed of a composite binder of a water- soluble polymer and a synthetic rubber-based 
latex type adhesive. 
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[0034] M±<Dt><D*ffii$mmt?z>immMm- 

[0 0 3 5] 

Mna-x 0 4 (x>0) T°$kl£ X tf *>HS3fi U 

nsi 8 6 5 ommffim-&w.ffi*, mmmt lt^s 

-AWffiW'i 5 >HfttfcOVTlH*L;feo IE 20 

fififlfiife«tt/it«!ffijfcLTf¥*iL, iEft«AJt«aas« 

[0 0 3 6] <H«Sffyi> IBfig^L Ins Mm. 87 04 

lEffiiSWKi: U &W&mmc&&; vr>*r*fflwfe l 
8 6 5 Ol!Rl«S^*»T?fcao **3lEfi*ES«J* 
(^ffiffiftS«/IEffiiSftS») til. 0W±tft5J: 

Ofcfl-LTJSIIIU P3tto-;l/«<D«ffi*4 OttB&L 
t^So WffiiM o&wfites otejftasn, waft 5 

0li:l6 0&*-&6*vrffiES£4rti^* o 
[0 0 3 7] Effil OCDtSmKt LTffll\fcL i lis M 
ni.87 04(±, BffiEJS&fc:ftV\ Bmv?-*L>£WB 
nmt-ryiJyt^fVit (MnOa/L izCOs) T* 

( 1. 8 7/0. 5 6 5) fcfcSiSfci&a-LfcgL B6 
fgMifi (2 L/m i n) >£, 8 5 0 tf 1 2 
SCfclCfcoTWc. Ell OOf^BTtt, Sf, ±15 
Li i.i3 Mni.s? 04#g%fSi:L.T, COg««3 4 to 

4««gptc itwtLt^wM om«gpt. mm 

#ltLT#V7vit¥-VTy (PVDF) ©|»5fe«:N 
-yf*-2-UaiJ K> (NMP) lc^ft¥Lfc^2 
0 6 MSB (^PVDFI^l 6£S&) *»&U ^ 

CiS«sK, W«fl-*J:t«g«»JOH7B»0-&tt) *1 0 

ow t %tLrcmstic mmmT*2bz'pvD foii±4 

wt%i:%5= cojEi^J*, ^X^^rfflv-T, iP2 



10 

hWll 0 ifl 5 4 mm, l* 5 0 0m 

lO't, 1 10|im~l 14(1 mOF^OfilT^J**: Lfco 

**3iE« i o«stiiiiiu-K i i *tmmm\z 

[0 0 3 8] 182 01^ iS*HfcLTJR«Mfc*y7x 
-X'J<d*<* (MCMB-6-28 : 
S:¥«6/tm) fcfflVTfHHLfco Sf, C £QM 

hU^AJffl (CMCNa) k*n>&*i/$e&X?']s2/J' 
^X^rJA^T-y**, (S BR) (JSR«) fc<Dig 

/to ftffi^Ji, CMCNafeiO'SBROiM (r§ 
?PJ"i?a&*7jc*l»< <D4£\ mffiW* 1 0 0 w t % 

tLfcm^o. fnfno. 3wt%~4wt%, o. 

5 w t %~4 w t %OHTSgs**T, 8iIOt<D 
fH«Lfc„ 4*5, ftfflH-fcti, fg^St (MC MB) fc, 
*S3»8iJ (CMCNafeilfS BR) <DMBftt<D^* 

[0 0 3 9] #^T\ ^n^f MX4l% 

fflv^r, i o ii m<Dmmm'mw<Dwwicm*p. mm. 

fc 0 iy-Y^nmZ 0<D*#2ti, fa5 6mm. 

5 2 0mmi:Lfc„ tStttiOSStt, IE@I^«, IE 

&®g«j±*i. ow±i:-rsfci6, ^mmcftiTis 
^rc§m&m.fflj£icm-3%. 1 6 ^ m~9 5 n m(om<D 
mmm t Ltc 0 &*s, 1120 ©isasic itmmm u - k 
2 lzmtamicTtmLrzo 

[0 0 4 0] -t^b-^3 0lC, ^Uxfl/XDTO 
K^^rfflv^o IEIl0i:ti2 0i:^ cti^<Dm\c-t 
^U-^3 0^g?ttI@U D-;l/«0«i#4 
0tLfc„ «ffif*4 0©TBIC«&»#7 0*»*£-£, 
Xx>bXiyo«rtem5 OlciRiSflL, ft«fc«fflU-H 
2 l^BHSffi5 OKfi&fiS&Lfc. ^^T', «ffi<*4 0 

o±iBKt.i»«f*7o*sa»u n*msm*wms 
-hk*(*«ii±i ; wcm^vrcm^mm^ lipf 

516 0^ «^S5 5 0lC^-&, «Mfi&5 0O±SPMP 

[0 0 4 1] 4*3, CMCNafeitfSBRtffftfn 
0. 3w t %*3j;t>*l . 5 w t %Oftg^««:ffl^Tff 

Hifc=&wfi*mm 1 - 1 1 l, wTBi«t. 0. 

5 w t %*3i0 : 0. 5 w t %©t><03&Hfifi{W 1 - 2, 
0. 5w t %*5«fctf 1 . 5 w t %<Db<D&ni&m 1 - 
3, 1 w t %*3«fctf 1 w t %<Dh<D*m&m 1 -4, 1 
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w t %fc«fc 2 w t %<D fc<D*HfifitJU 1-5, 1 w t % 
i5<kl>*4 w t %<D$><D&mM®\ 1 -6, 2wt%*3ctO* 
4 w t %tDfc£D*^St6(?iJ 1 - 7 , 4 w t %$5&Zf 4 w t 

%o&<d^]5S0ij i - 8 <Dzr-knMt Lfco 

[0042] ^/££-efc±t2H» i - 1 ~mmm 1 - 

A/cm z O^«T5tlt**lb1IJE4. 2VST'^t% 
ffV\ 1 O^F^Mil 1 mA/ cm 2 (D7£W.ffi.T°tiL 



m%*±w.& 3 . o v $ T'S?«^t7 oti o ^wwi^-e 
§t,cD^ i -^--r^i^u i o oit-r^^ST'tT^rco 
[0 0 4 3] i cD^-^m^^iEmMahti:, 

fe^^coWTO«M (it^;l/g«l) , 
oo^^^;HS<Dgili^ (i o o+M-^yi/g 

(DS5f«^«/W^«S«x 10 0%) *Tf2Si 1 te* 

to 

[0 0 4 4] 

. [sn 

mmmmn -.hi:. ,»Mn...,o- 
x.te&mM •. pvdf 

&&1£ZgM :&&U (CMCNa + SBR) 





(wt%) 


(wt%) 




(raAh/g) 


(.%) 




PVDF 


CMCNa 


SBR 








mmmi - i 




0. 3 


1. 5 


1.29 


9 2. 1 


7 5.0 


ta&w i - 2 




0. 5 


0. 5 


1.44 


9 3.7 


7 6.2 


Hifcfcl 1 - 3 




0. 5 


1. 5 


1.29 


9 0.5 


7 5.3 


mum 1 - 4 


4 


1 


1 


1.32 


9 1.5 


7 8.6 


^MM 1-5 


1 


2 


1.4 5 


9 2.4 


8 2.4 


fLSteffl 1 - 6 




1 


4 


1.2 4 


9 1.1 


80. 3 


$1609 1 - 7 




2 


4 


1.23 


9 0.9 


84. 3 


mMMi -8 




4 


4 


1.12 


9 0.0 


84. 0 



[0 0 4 5] <^M2> ISS^L i 1.05 Mni.95 04 

M&mittt 1 . 0ttikLfti 8 6 5 oMRIS)^-^ 
aHfiT*3&Sc L i i.os Mni.95 04 »0IJ 1 <DM^ 

(MnOi/L I1CO1) T (1. 95/0. 5 2 5) 



N a 43 J: If S B RO»lCfSUT 3MK&J&fEH 

^ne *$mm 2 - 1 ~mmw 2-8 t 

[0 0 4 6] ^-^IBHSKWbT, HfiECT 1 fiD««-fc|B| 

0 o«iittt8Uirfsii^«*i6ft. 

f2f£ 2 tc^-Tc 
[0 0 4 7] 
[12] 



50 



(8) 



ftffl 2 0 0 0 - 2 2 8 1 9 9 



mmmmw ■. l i,.o S Mn....o, 

IEg*&if*J:PVDF 

&m&mm :&&>^>y (cmcns + sbr) 





(wt%) 
PVDF 


(wt%) 




(mAh/g) 


(%> 


CMCNa 


S BR 


safety- 1 


4 


0. 3 


1. 5 


1.27 


1 0 3 


53.3 


mmm 2-2 


0. 5 


0. 5 


1.57 


1 0 5 


54.6 


fdffiffi 2-3 


0. 5 


1. 5 


1.30 


1 0 3 


55.1 


HMH2-4 


1 


1 


1.39 


1 0 2 


55.8 






2 


1. 59 


9 9.8 


57.8 






4 


1.35 


9 9.5 


57.5 




2 


4 


1. 24 


9 8.4 


5 8 . 3 


mmm 2-8 




4 


4 


1.27 


9 7.8 


5 7.9 



[0 0 4 8] <mMWl3> mf£j£L i i.m Mhi.m 04 

nmrnrntt^ 1 . ow±j: 1 8 6 5 oasnwiiz^? 
n?teT?$,& 0 l i lie Mm.84 04«, mMm\(om^ 

(MnOz/L izCCb) T* (1. 84/0. 58) i: 

jEM&xtf Minimis £ifmm(Dmj£ 



a *5 j; tf s b r <omk fc, u t s mm<o r^mm^\fm 
u ^ne,^ssfi?ij3- i~*ss^j3-8coz:^«hfifc 

[0 0 4 9] =&-^«ftfilC«LT. HSiSCT 1 <D*§-&i:|5] 

tm 3 ICfT^a 
[0 0 5 0] 
[S3] 



so 
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Li1.11Mn1.a4O4 

PVDF 

(CMCNa + SBR) 









it Mlffi^-MiL 








<wt%) 


<wt%) 




(mAh/g) 


(%) 




PVDF 


CMCNa 


S BR 








m.mm 3 - 1 




0 . 3 


1 . 5 


1. 34 


6 3.2 


8 1.3 






0. 5 


0. 5 


1. 48 


6 5.1 


8 1.6 


f£S6^3 - 3 




0. 5 


1. 5 


1.26 


6 3.3 


8 2.1 


3Lfi6^3-4 




1 


1 


1.35 


6 2.6 


8 2.8 




4 


1 


2 


1.50 


5 8.4 


8 2.8 


Site^3-6 




1 


4 


1.4 3 


5 8.3 


8 3.5 


WKM 3-7 




2 


4 


1.3b 


5 8.2 


8 3.3 


-fe&teei 3-8 




4 


4 


1.38 


5 8.1 


8 3.9 



[0051] <\mm 1 > v msc?-^ >- * y 
^ 1 . ottii: ui 8 6 5 omFmm=.'Xnm?$> 

So LiMnaCMi, HffiEJSteK**: 



U *ft5*i*ttffij 1 - 1 -tbttfffl 1 - 8 co-^Hfit 
[0 0 5 2] ft^WtttettLT* HSH0IJ 1 <D«-&fclRl 

0 ©«i«B3»«s*fe «fc t/sa^ft^^^tofco 
IBS 4 m^Tc 

[0 0 5 3] 
[*4] 



L iMniO. 
PVDF 

m&Wstr (CMCNa + SBR) 





(wt%) 


mmmtmm. 

(wt%) 




(mAh/g) 


(%) 




PVDF 


CMCNa 


SBR 








tt&m 1 - 1 




0.3 


1.5 


1. 41 


10 5 


4 9. 9 


tmm 1 - 2 




0. 5 


0. 5 


1.35 


1 0 6 


4 9.7 


wim 1 - 3 




0. 5 


1 . 5 


1. 47 


1 0 5 


5 0.2 


)t«tt« 1 - 4 




1 


1 


1.38 


1 0 4 


5 1.0 


J±SSt^ 1 - 5 


4 


1 


2 


1.26 


1 0 2 


5 1.1 


tt«« 1 - 6 




1 


4 


1.40 


1 0 2 


5 1.3 


tt&M 1 - v 




2 


4 


1.32 


1 0 1 


5 1.5 


\mm 1 - 8 




4 


4 


1.24 


1 0 0 


5 1.7 
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[0 0 5 4] <*W«4> fflfltSL i i.u Mni.87 Ot 

Misajs t u ^iss^j i ~$mm stm^s, mmfe 
mmizm-S'^ y?*m^rc 1 8 6 5 ompimm-^m 

MLft. EUS^St £: LTfflV>ftL i 1.13 Mm.» 0 

[0 0 5 5] iEttOffHTtt, ff, ±12 L i lis M.n 

Mt LX±ultf*is*=?-/l>-bJln-7<i- h U (C 
MCN a) t3)fJ^A7->D^^1^7r-^ 

x (s i) o srsd k*mjainj^Tii^«*fett^ 

rcc &*S. »ffJ»CttzK*fflVfc. lEffi-S-ttti, CMCN 
a*5«fct>*S l ©ffi^tPJ^fc, lEffift CfSWJk 
CMCNa> Si <D@J£ £ 1 00wt%tL 

fc3§#<7X ftlftlO. 3~lwt%, 1. 2 — 2. 5 
w t %£DSEBrtT'SS2:-£T, 3 «<0 tO«r|iSiL/cc 

LT, 5'-htt©IEtt*fl«Lfca **3. HflS0!ll©*§ 
#4:IrI«» IEM«?«it*l. OW±<t-r^fc46, M 

© js 2 ti > ^fii^ t ?t ^ r is v > gafa^a mjz t 

I^t, 108/im~l 1 5»imOH<DBrSIi:Lft. 
[0 0 5 6] Hffitt, rS^«fC Hffiffj 1~3^«0 
MCMB*fl!^TflMWLfc., *?\ iHDMCMBtC, £g 



«&J t L T P V D F <D N M P ®mttm& LT^-X h « 

Lt<DP VDF ^Ofg-a fj (H«#) {i, Mft (MC 
MBtPVD.Fi: <Dm& ft <D&Wr) £ 1 0Owt%tL 
fct§-&<D, 5wt%tl/';. C<D&ffi#»*, 
ITDHfcffi^T* J¥cf 1 0 mOHfSiimoifliKlS 

HiWiO^iBa, jEM£SJ±*1. 0C( 

t^cfSffiSM^JS^So't, 7 5 /*m~9 7 fimOPI<D 

[0 0 5 7] ±EIEttfeJ:tfft**ffll,\ 1 fcBI 

aSOZ^WWfiofl&Stt, nati0iJl~3i:lll«ofcotL 
fc„ CMCNa*3.t[fS itff'nfno. 3wt%t3cfc 
tf2. 5w t %OiE»&«*fflV^T^i!iLfcn^«Hi!* 
*«KW4-l©z^(Wfii:U KOTOWc, 0. 5wt 

%*5«fctf2w t %<Ot©*Hflli0!l4-2, 1 w t %*3«t 

[0058] &-&nmcMLx. mmmKom-ttm 
isa 5 jc^-r 0 

[0 0 5 9] 
«5] 

Effing: Li...3Mn,..,0. 

EWMWW : *£>W (CMCNa + S i) 

Ate$S*f*J : PVDF 





(wt%) 


(wt%) 
PVDF 




(niAh/B) 


{%) 


CMCNa 


S i 


**!«4-l 


0. 3 


2. 5 


5 


1.0 8 


8 8.6 


73. 1 




0. 5 


2 


1.22 


90. 8 


76. 0 


*««4-3 


1. 0 


1. 2 


1. 38 


8 7.1 


7 9.5 



[0 0 6 0] <H«S#IJ5> ffifiS^L i i.05 Mni.95 04 

fiffiSSJfc* 1 . 0tt±iLftl 8 6 5 OSJRfSiM-^ 
Wfe^o L i i.os Mni.95 04 ti, StSSfllJ 2 <D^-& 
kHI«OHfflKJiSffiH:J:5-&jSLr=fcO*ffifflLfe. IE 

14. SUWW4fcrai;t>Ofc!!J:-3T^*. H«5«l4i:P« 
tc % IE«tt»*Jfc*S«^>W^©CMCNa*J*tf 



lissffy 5 - 1 ~nmm 5-3 © —&mm t l fc 0 
[006 1] &r.&nmctt\sT, $mmi <om^tm 

ie^6ic^To 

[0 0 6 2] 
[16] 
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mmmVlE: L i>..,Mn..,.0. 

jEM&mm (CMCNa + S i) 

&m*amM: PVDF 





(wtX) 


(wt%)' 




(mAh/g) 


(%) 




CMCNa 


S i 


PVDF 








mas^i 5 - i 


0. 3 


2. 5 




1.10 


1 0 2 


5 6.3 


5 - 2 


0. 5 


2 


5 


1.25 


9 9.8 


57. 2 


3E*t6035-3 


1 


1. 2 




1.37 


9 8.4 


5 9.7 



[0 0 6 3] <HS6fflJ6> fiJSe^CL 1 lis Mni.84 C-4 

mwsMifcu mmmmmim^uy^m^\ m 

JUMMlt* 1 . 0U±t Lfc 1 8 6 5 oikRieisy-^ 

m^Tfe^o L i Lis Mni. 8 4 CUli* ^ii3 0if-& 



n§is#y 6 - 1 ~-mmm e - 3 <o~ >xmm t l/c 0 
[oo6 4] &-x.wmcttLT, mmm i ©if-a-^ 

faa7ic^-To 

[0 0 6 5] 
[317] 

IE«tS4fcJ?: Lii.uMm.iiOi 

IE&*S«&J : &£iJU >y (CMCNa + S i) 

fiffi*&g#J : PVDF 





(wt%) 


(wt%) 




(mAh/g) 


(%) 




CMCNa 


S i 


PVDF 








nmm 6 - 1 


0. 3 


2. 5 




1.0 9 


6 2.8 


8 1.0 


SI*g#J 6-2 


0. 5 


2 


5 


1.2 0 


6 1.9 


8 1.8 




1 


1. 2 




1.3 5 


58. 4 


82. 2 



[0 0 6 6] <tt$£P 2 > v i/Hz/m??* httV^V 

i . ow±t u/c 1 8 6 5 om^mm-^mmT^ 

2>„ tt»Ji L i Mn 2 04 ii, HfflKteffiicfc 



_^«?a*f^« u zn^ttmm 2 - 1 -jtteey 2 - 
[0067] &r.$LmmcttLT, mmm 1 <om&tm 

H&OIEIIffiSatL 8iil81tiJ;l«lij«f«T 
[0 0 6 8] 

[as] 



ftffl 2000-228 1 9 9 



lEttSWK : LiMniOi 

iEm&mi :&&JU>P (CMCNa + S i) 

fl&ttVftJ : PVDF 





IEtiftg£*iJfi 


fkm&mmm 










(wt%) 


(wt%) 




(mAh/g) 


(%) 




CMC N a 


S i 


PVD F 








2 - 1 


0. 3 


2. 5 




1. 06 


1 0 3 


50. 4 


Jt««2-2 


0. 5 


2 


5 


1. 24 


1 0 0 


5 0.8 


tt«awi 2-3 


1 


1. 2 




1.3 3 


9 9.0 


5 1.3 



[0 0 6 9] <ttmm 3 > mmm.i tszunmm mm 

iEff}£tt9ttC&/ft3L i i.i3 Mni.87 0<T?&Sn 
5 'J^^AYyA-yg^tft^ll/^c 1 8 6 5 0 SIR 

wati*«»t»*s. mmm i *s*t;iafi«i4 tsas 

VD F&ffi^fccfcfca&JS,, IEW*, ftfififlRJKDIEffii: 

ft^*^jT'fcS P V D F 5 w t % 
teJ:tf6wt»i:ft5200feO*mft. MM 
giJi:LTPVDF^5wt %«"tf t,0*Jt«ff!l 3 - 1 <D 



6wt%to t, (Dtttmm 3-2 to 
co o 7 o] #-^waic«LT, ussey i <Dt%^tm 
tBa9ic^-r 0 

[0 0 7 1] 
[S9] 

IEft?S«)S : L i i. »Mn.. ..O. 
iE««3&ffl : PVDF 

fkw&mm : PVDF 





(wtX) 
PVDF 


(wt%) 
PVDF 




(mAh/g) 


(%) 


imm 3 - 1 


4 


5 


1.18 


9 0.5 


6 9.1 


it&m 3-2 


6 


1.23 


9 0.0 


6 8.0 



[0 0 7 2] <§H8£tfiJ 7 > #H«ifl!IH\ HS£#J l t m 
«, j£«n§ttK(cffiAAL Miu.it 0«*ffi<,\ 

ftflBS*»j»ca^w>^*fflv^ 1 8 6 5 ogyRitiiy 
uttcx*), mfimmmtt*. o. soti. o^sst 

Tn *fflO«i««*Jlfi«f|l fcrau«i«i:L/t. HfifSftll 



or*«i*fpi!L, ^ne»^^5£0ij7 - 1 -ttmn 
-8iD-^«rtei:L/c= 

[0073] ^mstwLT. mmm 1 ©a^tra 

[0 0 7 4] 
[II 0] 
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mm&®m : Li., ,.Mn,.MO< 
IE«S»*« : PVDF 

ft«»t«:»^W>y (CMCNa + SBR) 





(wt%) 
PVDF 


(wt%) 




(mAh/g) 


(%) 


CMCNa 


SBR 






0. 3 


1 . 5 


0.8 5 


8 2.3 


9 1.3 


IOfi«7-2 


0. 5 


0. 5 


0.9 5 


8 8.3 


8 5.6 


Hlfc«7-3 


4 


0. 5 


1. 5 


0.8 2 


7 9.4 


9 3.2 


HS6#|7-4 


1 


1 


0. 9 1 


8 2.3 


9 0.8 


38WH7-5 


1 


2 


0.9 5 


8 6.8 


8 8.5 


^Jffii^J 7-6 


1 


4 


0.8 7 


7 9.8 


9 2.0 


syisey 7 - 7 


2 


4 


0. 9 U 


82. 1 


9 U . J 


H1SW17-8 


4 


4 


0. 88 


7 8. 5 


9 2.8 



[0075] <j£«ffij 4 > *tmmi&. mmm i 
>>, jE^ffisatt*, o. 8 izm t l rc~ MmT°$> 

^"(DCMCNaSiySB R <Dm@"SW©@2-&»3: 
II?^T, 3W<0r*«ltfffllLft. &*5, CM 
CNaJoitfSBR^nfnO. 3wt%*3j:tM. 
5w t %Oft«&«*fflV^Tf«!iUfcr^Wi»*Jt«Wy 



4 - l i: U JfiTFHttfc, 0. 5 w t %*5«fctf 1 . 5w 
t %©fc©*J±«(M4-2, 1 w t %*5<fctf 2 w t %<D 
fc <D*ik%ffll 4-3 <E>=2fc«iffi L fc 0 
[0 0 7 6] #-^«?aH:»LT» Hfi£0>J 1 

IBS 1 1 lc^T 0 
[0 0 7 7] 

[ail] 

IE^tS^© : Li .. .3Mn.. .,0. 
lE&ftW&l : PVDF 

tkmtmm:$L&U>y (CMCNa + SBR) 





(wt%) 
■ PVDF 


(wt%) 




(mAh/g) 


(%) 


CMCNa 


SBR 


ttmm 4 - 1 


4 


0. 3 


1. 5 


0.7 3 


78. 7 


36. 1 


ttmm 4-2 


0. 5 


1. 5 


0.6 3 


7 6.5 


17.7 


tte^j 4-3 


1 


2 


0. 70 


75. 3 


33. 8 



[0078] mmm 8 > *nmm&, mmm 4tm 

iESiSSWHteaSL i i.ia Mni.87 04*fflt\ 

ftse»ffj»ca^w>^*fflii'»fc 1 8 6 5 o§yp3f^§y 

-^flBfta-efeS^, |»J4<D-#m?^Jl& < 3, jes 
Ctlc&K), IE&ffiS*J±*\ 0. 8tt±l. 0*^t 



tram, ]E«B*«Wfc**a[^w>yocMc n a*5 
-^m?fi^fFS l, *-ne,*ng&#y 8 - 1 -ussey s - 
[0079] ^lansKWLT, ntsstfij i (om-^tm 



«fM 2000-228199 



mm. 1 2 \ZTTst a 

[0 0 8 0] 



imi 2] 

Ett«*B: Lii.iiNDi.nOi 

iEmtZMffl (CMCNa + Si) 

&mfe%m : PVDF 





(wt%) 


(wt%) 
PVDF 




(mAh/g) 


(%) 


CMCNa 


S i 




0. 3 


2. 5 


5 


0.9 7 


84. 5 


8 0.5 


$mw8- 2 


0. 5 


2. 0 


0.9 0 


8 2.0 


8 1.3 


•%mm 8-3 


1. 0 


1. 2 


0.8 3 


8 0.2 


8 2.3 



[0 0 8 1] <imm 5 > #Jt80!K±» ^SS^J 4 ©-^ 
U fctfcttW 5 - 1 ~J±««IJ 5-3 o - 



[0 0 8 2] S-^MIfl&fcfctLT, HSS0J1 cD^I-g-fclB) 

tea 1 3 tavr. 

[0 0 8 3] 
[l£l 3] 

jEffig«K: LiM3Mni.nO. 

(CMCNa + Si) 

A«*S8ffJ : P VD F 







(wt%) 
PVDF 




(mAh/g) 


(%) 


CMCNa 


S i 


tt«€?>J 5 — 1 


0. 3 


2. 2 


5 


0.7 5 


7 7.5 


4 2.3 


tt«H*l 5 - 2 


0. 5 


2. 0 


0.6 7 


7 3.3 


2 3.8 


Jtttfflt 5-3 


1. 0 


1. 2 


0.7 2 


7 5.0 


3 4.5 



[0084] <mmm. tmmo- ^.mmo^-^ ? 
TttmLTfrZo ±fHai~S4^e.we,A^«t5^. 

T-H^Lfclfl^L ii« Mnz-x 0< (x>0) T'g? 
SLTt^CtWJS. C<DC Hfi6ff!l 1 ~ 3 <D 



*5 5 It * ;U9#ttlc o v > T a t © T' $> § c & 
[0 0 8 5] Sfc, T>^>JS?1t-f hoyf-'JAi? 

± <r a t>\ c ti * is fc*BBttW«#*4>-r set 
© > t. # t n/t - , v&vl. -i? <D«fctpj£- 

GHfSiSL Mnz-x CMcfctfS X (D{fi) 0. 
1U±0. 1 5OTfcfc*«W6Cfcfl«WBT?* 

So 

[0 0 8 6] jEWSWJKtt^/^^ifJfcfflV^/tZl** 
* y ^ Af^T*B8> L fcffifiRSC L ik Mn 2 -„ 0 



(15) 
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* (x>0) T*gJn?.7>if*;Hig'Jf^i,-7>f> 
jftlt^MW^SCkTo^ij;*,, cockle,, 

[0 0 8 7] ^S'JT&Sffi^W^"©^* 

uss^j 1 ~ 3 tszxfimm 1 <D^-rn<D=.^mm^. m 
m^mmx'^m^'^y^(om.i^mt^-orix, mm 

^rzmmm 4 ~ 6 *s * tftbi^j 2 ©-^mrfe-pa, m 

©Mfr?>, iTOD^TWi^nskok&issnSo 
[0 0 8 8] t&mmt LT±te^^w>^« 

m-?*z.t<D®¥k\z-o^TW-m-?% a IE1Srg%Mlc|5]i: 
'Jf)AY>A'>^lffiL i 1.13 Mni.87 CU^rffl 

^/c^ss^j 1 , $mm 4 *5 * # 3 © -^iiftmt 

& L T ^ S o JtL®r3«giJ \c W ^ ^«rffl V > tegus w 

mmtT'it, mis ^s^a^g^e^e.^*? 
^rcmmm 1 fc*imfl£#y 4 <D~xnmt>\ mm 3 © 

xmmmm t <om^ ^y?*. %mmmm h s v m% 

« . mmmmm t n.mmmm tom^cm^uy^ 
*iEm$zmm t Lrm^rzm^o^^s * v&m&mm 

So 

[0 0 8 9] g&ic mm*is«rt<DS**iiiwc*tir 



28 

1.13 Mni.87 04^ffll/\ m@tC^^W>^fflV^c 

K ^ffiW7*3ctD*tbf^J4£D-^ll^^J:b^-r?. 0 Si 
1, SU0*3<i:tmi 1 fr^?)^*?^ IESi®S 

fiit^o. 8«±i. o*mt*z>nmm7(D-?Kn : m 
«, iEfi«««jtw 1 . 0 ja±©nfl60j 1 * 0 h®mm 

m 4 o-&nmi, c n e> mtt'^MiHewfra: 0 <s 

10 L i 1 13 Mni.87 04«rfflV\ iEffittt^^^^^*^ 
V^rc-^«tfiT*feoT, iEA»«J:b£^H£-efcftj5g 

ffn 4 , nagpj 8 & * tf jttfcffij 5 or^w^tttt-r So 

S5, II 2*3<tD*gl 3*^W6*^«fc-5lC» 

Hfiti, iE&ffiSMJtjy 1 . 0 &L±<o$mm 4*5 
[0090] *«WO^f7K*»?K— ^« 

m$m*it<-§rz>rzib\z\z^ ie^@s«i±=&o. 8^± 

So &*5. IEMfis^«it*0. 8*^i:/jN?< Lig^S 
i: ^S?n, ^ ^. o T*«t» 5 ' ffi < * S c k 
[0 0 9 1] 

30 ^LfcSSfiE^L ii« Mn 2 - X 04 (x>0) T'^^n?. 

^mic$fffiT% 73^. men 

40 s^-rstcok^So 

[@i] nffiB^j t5 * xsttmmmmmm-'kmmo 

10:iEffi 20 :tl 30:-tr^U-* 
4 0 : ttili* 5 0 : 60 :f 

7 0 : 



(16) 
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70 



F^ — 5H003 AA04 AA07 BB05 BB11 BC06 

BDOO BD03 

5H014 AA02 EE01 EE10 HHOO HH01 

5H029 AJ05 AK03 AL06 AM05 AM07 

BJ02 BJ14 DJ08 EJ11 HJ02 

HJ19 



